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DETAILED ACTION 
Election/Restrictions 

Applicant's election without traverse of Group II claims 3-7 and 10-14 in the reply 
filed on 12/2/2005 is acknowledged. 

Claim Rejections • 35 USC §112 

Claim 3 recites the limitation "on the low part" in claim 3. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Objections 

Claims 6 and 13 are objected to because of the following informalities: The 
applicant claims in claims 6 and 13 the following: " forming the gate insulation pattern 
and the protection film pattern using the protection film pattern and the insulation film 
using the photoresist pattern." The examiner requests that the applicant clarify this 
claim, as the examiner believes that this is not physically possible. Appropriate 
correction is required. 

Claim Rejections • 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or In public 
use or on sale In this country, more than one year prior to the date of application for patent in the United 
States. 
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Claims 3,6,7,10,13 and 14 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ueda et al (US 6,078,365). 

Pertaining to claim 3, Ueda teaches a method of manufacturing a thin film transistor 
array substrate, comprising: 

forming using a first mask process, a gate electrode G of the thin film transistor 
on the substrate 71, a gate line 63 connected to the gate electrode G, a gate pattern 
including the gate pad 68 connected to the gate line Col 21 line 8 to Col 22 line 13; 

forming a gate insulation film 76 on the substrate where the gate pattern is 
formed Col 22 lines 14-18; 

forming using a second mask Col 22 line 22 process a source electrode S and a 
drain electrode X of the thin film transistor on the gate insulation film, a data line 62 
connected to the source electrode S, a data pad Col 24 lines 11-19 connected to the 
data line 62, a source/drain pattern including a storage electrode Col 19 lines 48-61 in 
the region superimposed with the gate line 63, and a semiconductor pattern fomried 
corresponding to the source/drain pattern on the low part; and 

forming using a third mask process a pixel electrode 61 connected to the drain 
electrode X and the storage electrode , a gate pad protection electrode 79 formed to 
cover the gate pad, a transparent electrode pattern 81 including the data pad protection 
electrode fomied to cover the data pad Col 24 lines 11-30, and a gate insulation 
pattern 76 and a protection film pattern 77 stacked in the a region other than the region 
where the transparent electrode pattern is fonned See Figure 25c and Diagram below. 
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Figure 25c Diagram 



Pertaining to claim 6, Ueda teaches tlie method of manufacturing the thin film transistor 
array substrate according to claim 3, wherein the third mask process comprises: 

fomiing a protection film 81 on the substrate where source/drain pattern is 
formed Col 22 lines 23-28; 

forming the photoresist pattern using the third masl( Col 22 line 32; 

fonning the gate insulation pattern 76 and the protection film pattern 81 using the 
protection film pattern and the insulation film using the photoresist pattern; 

evaporating Col 22 line 30 a transparent electrode material 81 on the substrate 
where the photoresist pattern exists Col 22 line 32; and 

fonning the transparent electrode pattern 81 by removing the photoresist pattern 
by strip process and the transparent electrode material Col 22 lines 35-38. 

Pertaining to claim 7, Ueda teaches the method of manufacturing the thin film transistor 
array substrate according to claim 3, wherein the protection film pattern 81 partially 
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exposes the drain electrode X, 79 and the storage electrode Col 19 lines 48-61 and is 
connected to the pixel electrode 61. See Figure 23C. 

Pertaining to claim 10, Ueda teaches a method of manufacturing a thin film transistor 
array substrate, comprising: 

forming using a first masl^ process, a gate electrode G of the thin film transistor 
on the substrate 71, a gate line 63 connected to the gate electrode G, a gate pattern 
including the gate pad 68 connected to the gate line Col 21 line 8 to Col 22 line 13; 

fonning a gate insulation film 76 on the substrate where the gate pattem is 
formed Col 22 lines 14-18; 

forming using a second mask Col 22 line 22 process a source electrode S and a 
drain electrode X of the thin film transistor on the gate Insulation film, a data line 62 
connected to the source electrode S, a data pad Col 24 lines 11-19 connected to the 
data line 62, a storage electrode superimposed over the gate line 63; and 

forming a pixel electrode 61 using a third mask process connected to the drain 
electrode X and the storage electrode Col 19 lines 48-61, a gate pad protection 
electrode 79 formed to cover the gate pad, a transparent electrode 81, a data pad 
protection electrode covering the data pad Col 24 lines 11-30, and a gate insulation 
pattem 76 and a protection film pattern 77 stacked in the a region other than the region 
where the transparent electrode is formed See Figure 25c and Diagram above. 
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Pertaining to claim 13, Ueda teaches the method of manufacturing the thin film 
transistor array substrate according to claim 3, wherein the third mask process 
comprises: 

forming a protection film 81 on the substrate where the storage electrode Col 19 
lines 48-61 is formed Col 22 lines 23-28; 

forming the photoresist pattern using the third mask Col 22 line 32; 

forming the gate insulation pattern 76 and the protection film pattern 81 using the 
protection film pattern and the insulation film using the photoresist pattern; 

evaporating Col 22 line 30 a transparent electrode material 81 on the substrate 
where the photoresist pattern exists Col 22 line 32; and 

forming the transparent electrode pattern 81 by removing the photoresist pattern 
by strip process and the transparent electrode material Col 22 lines 35-38. 

Pertaining to claim 14, Ueda teaches the method of manufacturing the thin film 
transistor array substrate according to claim 10, wherein the protection film pattern 81 
partially exposes the drain electrode X, 79 and the storage electrode Col 19 lines 48-61 
and is connected to the pixel electrode 61. See Figure 23C. 

4 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which fonns the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ueda et 

al as applied to claim 3 above, and further In view of Choi et al (US 6,958,788). 

Pertaining to claim 4, Ueda teaches the method of manufacturing the thin film transistor 
array substrate according to claim 3, but falls to teach wherein the second mask 
process uses a diffraction exposure mask having the diffraction exposure part In the 
channel part of the thin film transistor. 

Choi shows that using a diffraction mask when exposing the channel region is well 
known to provide small device features such as channels on a TFT Col 2 lines 40-44. 
Therefore it Is obvious to one of ordinary skill in the art to apply the teaching of Choi to 
that of Ueda when fonnlng the channel regions of a TFT. 

Claim 5 Is rejected under 35 U.S.C. 103(a) as being unpatentable over Ueda et 
al as applied to claim 3 above, and further in view of Choi et al and Parks et al (US 
4,855,806). 

Pertaining to claim 5, Ueda teaches the method of manufacturing the thin film transistor 
array substrate according to claim 3, including: 

sequentially forming a semiconductor layer 77, and a source/drain metal layer 79 
on the gate insulation film 76; 
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but fails to teach wherein the second mask process comprises: 

forming by use of the diffraction exposure masl^ a photoresist pattern where the 
channel part of the thin film transistor has a height lower than the source/drain pattern 
part; 

patterning the source/drain metal layer and the semiconductor layer by use of the 
photoresist pattern; 

ashing the photoresist pattern to a prescribed depth; 

removing a source/drain metal layer of the channel part of the thin film transistor 
by use of the ashed photoresist pattern; and 

removing the photoresist pattern by a strip process. 
Choi teaches: 

forming by use of the diffraction exposure mask a photoresist pattern where the 
channel part of the thin film transistor has a height lower than the source/drain pattern 
part; 

patterning the source/drain metal layer and the semiconductor layer by use of the 
photoresist pattern; Col 2 lines 38-47 
Parlts teaches: 

ashing the photoresist pattern to a prescribed depth; 

removing a source/drain metal layer of the channel part of the thin film transistor 
by use of the ashed photoresist pattern; and 

removing the photoresist pattern by a strip process. Col 6 lines 50-56 
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Therefore it would have been obvious to one of ordinary skill in the art to combine the 
references of Parks and Choi into the teachings of Ueda. The motivation for this is 
twofold. Parks shows that ashing of a photoresist in a transistor fabrication process, 
particularly when fomiing a metal layer, has been well known in the art for a long time, 
and that it toughens the metal layer prior to etching. Choi shows that the use of a 
diffraction mask when forming the channel region, including the limitation of having a 
photoresist pattern part (which Is what fomns the channel) with a height lower than the 
height of the source/drain pattern and storage pattern is well known and directly applys 
to the formation of a TFT as taught by Ueda. The motivation is that a diffraction mask is 
well known in the art for forming channels. 

Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ueda et 
ai as applied to claim 3 above, and further in view of Choi et al (US 6,958,788). 

Pertaining to claim 11, Ueda teaches the method of manufacturing the thin film 
transistor array substrate according to claim 10, but fails to teach wherein the second 
mask process uses a diffraction exposure mask having the diffraction exposure part in 
the channel part of the thin film transistor. 

Choi shows that the use of a diffraction mask when forming the channel region, 
including the limitation of having a photoresist pattern part (which is what forms the 
channel) with a height lower than the height of the source/drain pattern and storage 
pattern is well known and directly applys to the fomiatlon of a TFT as taught by Ueda 
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Col 2 lines 40-44. Therefore it Is obvious to one of ordinary sl<ill in the art to apply the 
teaching of Choi to that of Ueda when forming the channel regions of a TFT. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ueda et 
ai as applied to claim 10 above, and further in view of Choi et al and Parks et al (US 
4,855,806). 

Pertaining to claim 12, Ueda teaches the method of manufacturing the thin film 
transistor array substrate according to claim 10, wherein the second mask process 
comprises: 

sequentially fomning a semiconductor layer 77 78, and a source/drain metal layer 
79 on the gate insulation film 76; 
But falls to teach: 

forming by use of the diffraction exposure mask a photoresist pattern where the 
channel part of the thin film transistor has a height lower than the storage electrode; 

patterning the source/drain metal layer and the semiconductor layer using the 
photoresist; 

ashing the photoresist to a prescribed depth; 

removing a source/drain metal layer of the channel part of the thin film transistor 
by use of the ashed photoresist; and 

removing the photoresist by a strip process. 
Choi teaches: 
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forming by use of the diffraction exposure mask a photoresist pattern where the 
channel part of the thin film transistor has a height lower than the source/drain pattern 
part; 

patterning the source/drain metal layer and the semiconductor layer by use of the 
photoresist pattern; Col 2 lines 38-47 
Parks teaches: 

ashing the photoresist pattern to a prescribed depth; 

removing a source/drain metal layer of the channel part of the thin film transistor 
by use of the ashed photoresist pattern; and 

removing the photoresist pattern by a strip process. Col 6 lines 50-56 

Therefore it would have been obvious to one of ordinary skill in the art to combine the 
references of Parks and Choi into the teachings of Ueda. The motivation for this is 
twofold. Parks shows that ashing of a photoresist in a transistor fabrication process, 
particularly when forming a metal layer, has been well known in the art for a long time, 
and that it toughens the metal layer prior to etching. Choi shows that the use of a 
diffraction mask when forming the channel region, including the limitation of having a 
photoresist pattern part (which is what forms the channel) with a height lower than the 
height of the source/drain pattern and storage pattern is well known and directly applys 
to the formation of a TFT as taught by Ueda. The motivation is that a diffraction mask is 
well known in the art for forming channels. 



Application/Control Number: 10/705.913 
Art Unit: 2823 



Page 12 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nicholas J. Tobergte whose telephone number is 571- 
272-6006. The examiner can normally be reached on Mon - Thur 7am - 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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